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The withdrawal of the objection to the specification 
because of alterations that were not initialed and/or dated, in 
view of applicants' response, is acknowledged. 

The withdrawal of the rejection of claims 15-21 and 32-36 
under the judicially created doctrine of obviousness type double 
patenting over claims 4, 7, and 9-11 of U.S. Patent 
No. 5,217,861, in view of the Terminal Disclaimer filed on 
May 12, 1994, is acknowledged. 

The withdrawal of the rejection of claims 31 and 3 5 under 
3 5 U.S.C. § 112, second paragraph, as being allegedly indefinite 
for failing to particularly point out and distinctly claim the 
subject matter which applicants regard as the invention, in view 
of applicants' amendments to the claims, is acknowledged. 

The withdrawal of the rejection of claims 29-31 under 35 
U.S.C. § 101 as claiming the same invention as that of claims 1- 
3 and 8 of prior U.S. Patent No. 5,217,861, in view of 
applicants' arguments, is acknowledged. 

The present invention is directed to antibodies which bind 
with pl2 or pl8 protein of HIV-1, mixtures of antibodies which 
bind with pl2, pl5, pl8, p25, p36, p42, or p80 protein of HIV-1, 
and immune complexes comprising pl2 or pl8 protein of HIV-1. 

Claims 29-31 were rejected under 35 U.S.C. § 101 because 
the claimed invention allegedly lacks patentable utility. 
Office Action at 3. Applicants respectfully traverse this 
ground for rejection. 
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Claims 29-31 are directed to immune complexes comprising 
pl2 or pl8 protein of HIV-1. In a Response filed April 26, 
1994, applicants argued that an "immune complex" is a 
composition of matter that satisfies the statutory requirements 
for patentability, including utility under 35 U.S. C. § 101. As 
an example of the usefulness of the complexes, applicants noted 
that they can be used to obtain the component antigen or 
antibody. Galfre et al . , "Preparation of Monoclonal Antibodies: 
Strategies and Procedures," Methods in Enzymolocry , 73, 3-46 
(1981) , was cited to show that techniques for producing and 
using immune complexes, and techniques for preparing and 
isolating antibodies and immune complexes, were known in the 
art . 

Applicants also analogized the claimed immune complexes to 
a chemical intermediate useful for obtaining another compound, 
i.e., the component antibody or antigen. In re Irani , 487 F.2d 
924 (C.C.P.A. 1973), cited by applicants, held that the use of a 
chemical intermediate to produce another chemical compound 
satisfies the statutory requirement of utility for the chemical 
intermediate . 

In response to applicants' arguments, the Examiner stated 
that the complexes per se do not have utility: 

There is no intended use of the 
complexes per se. . . . 

The reference cited by Applicant 
teaches using the antigens in 
immunoassays for detecting the presence 
of antibodies in a sample. This is in 
support of the Examiner's position that 
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the complexes are merely the result of an 
immunoreaction and have no utility of 
their own. . . . The analogy of an immune 
complex as a chemical intermediate is 
incorrect. In the intermediate of Irani, 
the compounds actually undergo a chemical 
change. In the case of immune complexes, 
the antigen and antibody are in close 
association but are otherwise unchanged. 
Therefore, the precedence of Irani is not 
pertinent. The claimed complexes have no 
patentable utility. 

Office Action at 4. Applicants respectfully disagree. 

Applicants maintain their position that the immune 
complexes are useful to obtain the component antigen or 
antibody. Applicants fail to understand why the U.S. Patent and 
Trademark Office has apparently made a determination that immune 
complexes per se lack utility, and therefore are unpatentable. 
The antigen and antibody are useful to detect the presence of 
antibody against the antigen or antigen against the antibody, 
respectively, in a biological sample. In contrast to these 
uses, immune complexes comprising antigen and antibody are 
useful to obtain the component antigen or antibody. 

Applicants also disagree with the Examiner's 
characterization of In re Irani . It is acknowledged that the 
formation of an immune complex usually does not irreversibly 
alter the component antigen or antibody. This, of course, is 
the precise reason why the complexes are useful to obtain the 
component antigen or antibody: the reaction is reversible. 

In re Irani did not hold that the chemical intermediate 
need be chemically altered to be patentable. In Irani , an acid 
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was converted to an anhydride, which could then be converted 
back to the acid in a reversible reaction. Irani at 926. The 
court held that the anhydride was therefor useful to obtain the 
acid, which was useful as a sequestering agent and as a 
stabilizer. Irani at 926. 

Furthermore, just as the anhydride and acid of Irani have 
different chemical and physical properties, the claimed immune 
complexes and the component antigen and antibody have different 
chemical and physical properties. For example, the interaction 
of antigen with antibodies can result in a variety of 
consequences, including precipitation (if the antigen is 
soluble) , agglutination (if the antigen is particulate) , and 
activation of complement. E. Benjamini and S. Leskowitz eds . , 
Immunology: A Short Course , Second Edition, page 101 (Wiley- 
Liss, Inc., New York, 1991) XaExhibM ^^ ) . Cross-linking of 
various antigen molecules by antibody with the formation of an 
immune complex is required for precipitation, agglutination, or 
complement fixation. Immunology: A Short Course at 102. 
Cross- linking does not occur in the presence of antigen or 
antibody alone. The presence of complex is required to initiate 
cross- linking. This physical characteristic of immune complexes 
is important, for example, for the activation of complement. 
Immunology: A Short Course at 136. 

Because applicants' immune complexes are a composition of 
matter having unique chemical and physical properties, useful 
for obtaining the component antigen and antibody, this subject 
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matter satisfies the usefulness requirement of 35 U.S.C. § 101. 
Withdrawal of this ground for rejection is courteously 
requested. 

The specification was objected to and claims 15-36 were 
rejected under 35 U.S.C. § 112, first paragraph, as allegedly 
failing to adequately teach how to make and/or use the 
invention, i.e., failing to provide an enabling disclosure. 
Office Action at 4. Applicants respectfully traverse this 
ground for objection to the specification and rejection of the 
claims . 

An Examiner may properly lodge a rejection of claims as 
based on a specification that is not in compliance with § 112, 
first paragraph, if it appears reasonable to conclude that one 
skilled in the art would have been unable to make or use the 
invention at the time the application was filed. When that 
conclusion is reasonable, the burden is on the applicant to 
rebut it, if he can, such as by offering evidence. In re Evnde , 
178 U.S.P.Q. 470, 474 (C.C.P.A. 1975) . The Examiner has not met 
this burden. 

In the Office Action dated January 26, 1994, Paper No. 8, 

the Examiner stated that 

[t]he specification is not enabled for 
isolated and purified antibodies. There are 
no teachings in the specification for isolated 
and purified antibodies which react with pl2, 
pl5, pl8, p25, p36, p42, and p80 proteins. 

Paper No. 8 at 4-5. Applicants courteously disagree. 
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As noted above, the claimed subject matter is directed to 
antibodies which bind with pl2 or pl8 protein of HIV-1, mixtures 
of antibodies which bind with pl2, pl5, pl8, p25, p36, p42, or 
p80 protein of HIV-1, and immune complexes comprising pl2 or 18 
proteins of HIV-1. This subject matter is described in and 
enabled by the specification. 

The detection and isolation of antibodies against pl2, pl8, 

p25, p36, p42, and p80 proteins of HIV-1 is described at 

page 13, lines 7-10 of the specification: 

[a]ntibodies to pl2, pl3, pl8, pl9, p25, p36, 
p42, and to p80 proteins have been detected in 
the sera of lymphadenopathy and AIDS patients 

Furthermore, the use of the disclosed proteins of HIV-1 as 

immunogens to produce antibodies against these proteins is also 

described in the specification at page 4, lines 1-5: 

[t]he proteins may be used ... as immunogens 
for the production of antibodies for detection 
of proteins associated with the retrovirus 


LAW OFFICES 

Finnecan, Henderson 
Farabow, Garrett 
& Dunner 

1300 I STREET, N.W. 
WASHINGTON, DC 20005 
1-202-408-4000 


See also page 26, lines 15-21 of the specification. 

Furthermore, isolation of immune complexes comprising 
proteins of HIV-1 and antibodies against the proteins on a 
polyacrylamide electrophoresis gel is shown in Figure 5. 
Specification at page 3, lines 23-24; and page 22, line 23 
through page 23, line 6; and Figure 5. 

Similarly, isolation of immune complexes comprising p25 on 
a polyacrylamide gel is described at page 10, lines 11-27 and 
particularly, lines 21-25: 
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[i] mmunocomplexes were analyzed by 
polyacrylamide gel electrophoresis under 
denaturing conditions. A p25 protein present 
in the virus -infected cells . . . was 
specifically recognized by serum from patient 
1 . . . 

Under analogous conditions, immune complexes comprising 
pl2, pl5, pl8, p36, p42, and p80 were also isolated on 
polyacrylamide gels. Specification at page 11, lines 6-27. 

Accordingly, antibodies against pl2, pl5, pl8, p25, p36, 
p42, and p80 proteins of HIV-1, and immune complexes comprising 
pl2 or 18 protein of HIV-1, are described in the specification. 

Continuing, the Examiner stated that applicants' 
specification was not enabled for the production of monoclonal 
antibodies. Paper No. 8 at 4-5. Applicants courteously 
disagree . 

As noted above, applicants teach that pl2, pl5, pl8, p25, 
p36, p42, and p80 proteins of HIV-1 can be used to produce 
antibodies against these proteins. Specific techniques for the 
production of monoclonal antibodies were known in the art at the 
time the application was filed, and such techniques need not be 
described in the specification to satisfy 35 U.S. C. § 112, first 
paragraph . 

The specification need not include that which is already 
known by and available to the public. Paperless Accounting, 
Inc. v. Bay Area Rapid Transit System , 804 F.2d 659, 664 (Fed. 
Cir. 1986) . In fact, techniques that were old and well-known 
when the application was filed need not be included in the 
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specification, and are preferably omitted. Spectra-Physics , 
Inc. v. Coherent, Inc. , 827 F.2d 1524, 1534 (Fed. Cir. 1987). 

The production of monoclonal antibodies is described in 
Galfre et al . , "Preparation of Monoclonal Antibodies: 
Strategies and Procedures," Methods in Enzymology , vol. 73, 3-46 
(Academic Press, Inc. 1981) (Exhibit 2). Materials for tissue 
culture are described at pages 4-8; immunization of animals is 
described at pages 8-10; the choice of myelomas is described at 
pages 10-13; experimental procedures are described at pages 14- 
32; the direct detection of antibody- secreting cells is 
described at pages 32-34; cloning is described at pages 34-37; 
and the selection of positive clones is described at pages 37- 
38. This subject matter is also described in Hurn et al . , 
"Production of Reagent Antibodies," Methods in Enzymology , vol. 
70, 104-142 (Academic Press, Inc. 1980) (Exhibit 3) . 
Specifically, antibody production by hybridomas is described at 
pages 13 5-141. 

Accordingly, because techniques for producing monoclonal 
antibodies were known in the art at the time the application was 
filed, such techniques need not be described in the 
specification. This is true for the enablement and written 
description requirements of 35 U.S.C. § 112, first paragraph. 
As stated by the court in In re Bosy , 149 U.S.P.Q. 789, 792 
(C.C.P.A. 1966): "That which is common and well known is as if 
it were written out in the patent . " 
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Finally, the Examiner stated that the specification is not 
enabled for labeled antibodies. Office Action at 4-5. 
Applicants courteously disagree. 

While applicants disagree with this ground for rejection, 
claims 17 and 21, directed to labeled antibodies, have been 
cancelled. In addition, claim 31, directed to a labeled immune 
complex, has been amended to recite labeling of the protein. 
These amendments have been made for the sole purpose of 
advancing the prosecution of the present application. 

Because applicants' invention is described in and enabled 
by the specification, the withdrawal of this ground for 
objection to the specification and rejection of the claims is 
respectfully requested. 

Claims 1-5, 7, and 8 were rejected under 35 U.S.C. § 102(a) 
as being allegedly anticipated by Barre-Sinoussi et al . Office 
Action at 5. Applicants respectfully traverse this ground for 
rejection. 

Claims 1-5, 7, and 8 are not pending in this application. 
Withdrawal of this ground for rejection is respectfully 
requested. 

Claims 15-21 and 32-36 were rejected under 35 U.S.C. § 103 
as being allegedly unpatentable over Barre-Sinoussi et al . 
Office Action at 5. Applicants respectfully traverse this 
ground for rejection. 

In the Amendment in Response to Paper No. 8, applicants 
noted that Barre-Sinoussi et al . was not available as prior art 
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against the present application because applicants' claimed 

priority dates of GB 83 24800, filed September 15, 1983, and SA 

84 7005, filed September 6, 1984, predate the publication of 

Barre-Sinoussi et al . in 1985. 

In response, the Examiner stated that 

[t]his is not convincing as the priority 
documents are enabled only for p25. The South 
African and Great Britain patent applications 
do not provide teachings of the antigens 
taught in Barre-Sinoussi et al . Therefore, 
the priority documents do not remove the 
rejection from the instant invention. 

Office Action at 5. Applicants disagree. 

Applicants' priority documents, GB 83 24800 and SA 84 7005, 
describe pl2, pl5, pl8, p25, p36, p42, and p80 proteins of HIV- 
1. For example, isolation of pl2, pl5, pl8, p25, p42, and p80 
proteins of HIV-1 on a polyacrylamide gel is described in GB 83 
24800 at page 7, line 30 through page 7, line 31, and in SA 84 
7005 at page 7, line 30 through page 8, line 32. Antibodies and 
against the HIV-1 proteins, and immune complexes comprising the 
proteins, are described at, for example, page 21, lines 32-39 of 
GB 83 24800, and at page 21, lines 32-39 of SA 84 7005. 

Because applicants' priority documents provide support for 
the claimed invention, and because the priority documents were 
filed before the publication of Barre-Sinoussi et al . , this 
reference is not available as prior art against this 
application. Withdrawal of this ground for rejection is 
courteously requested. 
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Applicants acknowledge that this Amendment is submitted 
after final rejection. Because this Amendment places the 
application in condition for allowance, entry thereof by the 
Examiner is respectfully requested. Reconsideration and 
reexamination of this application and allowance of the pending 
claims at the Examiner's convenience are courteously requested. 

The Commissioner is hereby authorized to charge any fees 
associated with this Amendment to our Deposit Account No. 06- 
0916. If a fee is required for an Extension of Time under 
3 7 C.F.R. § 1.136 not accounted for above, such extension is 
requested and should also be charged to our Deposit Account. 


Respectfully submitted, 


FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER 



Dated: October 11, 1994 
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CHAPTER 


ANTIGEN-ANTIBODY INTERACTIONS 


INTRODUCTION 

Antibodies constitute the humoral arm of acquired immunity that pro- 
vides protection against infectious organisms and their toxic products. There- 
fore, the interaction between antigen and antibody is of paramount import- 
ance. Because of the exquisite specificity of the immune response, the 
interaction between antigen and antibody in vitro is widely used for diagnos- 
tic purposes, for the detection and identification of either antigen or antibody. 
The utilization of the in vitro reaction between antigen and serum antibodies 
is termed serology. An example of the use of serology for the identification 
and classification of antigens is the serotyping of various microorganisms by 
the use of specific antisera. 

The interaction of antigen with antibodies can result in a variety of conse- 
quences, including precipitation (if the antigen is soluble), agglutination (if 
the antigen is particulate), and activation of complement. All of these out- 
comes are caused by the interactions between multivalent antigens and anti- 
bodies that have at least two combining sites per molecule. 

The consequences of antigen-antibody interaction listed above do not 
represent the primary interaction between antibodies and a given epitope but, 
rather, depend on secondary phenomena, which result from the interactions be- 
tween multivalent antigens and antibodies. Such phenomena as the formation 10 1 
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of precipitate, agglutination, and complement fixation would not occur if the 
antibody with two or more combining sites reacted with a hapten (i.e., a uni- 
determinant, univalent antigen), nor would these secondary phenomena occur 
as a result of the interaction between a univalent fragment of antibody, such as 
Fab, and an antigen, even if the antigen is multivalent. The reasons for these 
differences are depicted in Figure 7.1A-E. Cross-linking of various antigen 
molecules by antibody is required for precipitation, agglutination, or comple- 
ment fixation, and it is possible only if the antigen is multivalent and the anti- 
body is divalent [either intact, or F(ab')2] (see Fig. 7.1B,D,E). In contrast, no 


Figure 7.1 A. 

The reaction between 
antibody and a hapten. 





Univalent, unideterminant 
antigen (hapten) 


Anti-A 


A-anti-A complexes 
(not cross-linked) 


Figure 7.1B. 
The reaction between 
antibody and a uni- 
determinant, multiva- 
lent antigen. 


^ A . 
A 



Unideterminant, multivalent Anti-A 
antigen 


A-anti-A 
cross-linked complexes 
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M Figure 7.1C. 

The reaction between 

..... ..... . .... . Fao a unidetermin- 

Unideterminant multivalent Anti-A Fab A-anti-A Fab complexes an t, multivalent ami- 

antigen (not cross-linked) gen. 



Unideterminant, multivalent F(ab' \ anti-A 
antigen 


A-anti-A cross-linked 
complexes 


Figure 7.1 D. 
The reaction between 
F(ab')2 and a uni- 
determinant, multiva- 
lent antigen. 



Multideterminant, 
multivalent antigen 


A-anti-A, B-anti-B, C-anti-C 
cross-linked complexes 


Figure 7.1 E. 
The reaction between 
antibodies to determi- 
nants A, B, and C, and 
a multivalent, multi- 
determinant antigen 
with determinants A, B, 
and C 
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cross-linking is possible if the antigen or the antibody is univalent (Fig 
7.1A,C). 

There are many serological reactions that demonstrate the binding be- 
tween antigen and antibodies. This chapter describes selected reactions that are 
used in diagnosis; many others, not included here, are mostly variations of the 
reactions described here. 


PRIMARY INTERACTIONS BETWEEN 
ANTIBODY AND ANTIGEN 

No covalent bonds are involved in the interaction between antibody and 
an epitope. Consequently the binding forces are relatively weak. They consist 
mainly of van der Waals forces, electrostatic forces, and hydrophobic forces, 
all of which require a very close proximity between the interacting moieties. 
Thus the interaction requires a very close fit between an epitope and the anti- 
body, a fit that is often compared to that between a lock and key. 

Because of the low levels of energy involved in the interaction between 
antigen and antibody, antigen-antibody complexes can be readily dissociated 
by low or high pH, by high salt concentrations, or by chaotropic ions, such as 
cyanates, which efficiently interfere with the hydrogen bonding of water mol- 
ecules. 

Association Constant 

The reaction between an antibody and an epitope of an antigen is exempli- 
fied by the reaction between antibody and a univalent hapten. Because an anti- 
body molecule is symmetrical, with two identical Fab antigen combining sites, 
one antibody molecule binds with two identical hapten molecules, each Fab 
binding in an independent fashion with one hapten molecule. The binding of a 
hapten (H) with each site can be represented by the equation 

Ab + H-AbH 

and the association constant between the reactants is expressed as 


K - [AbH] 
[Ab][H] 


r 
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serum do not increase after immunization. Like antibodies, they appear to have 
arisen late in evolution and are found only in vertebrates. 

Bordet discovered that the action of complement, in the presence of the 
appropriate antiserum, results in the lysis of red blood ceils. Based on this ob- 
servation, Bordet developed the complement fixation test. 

We now know that in addition to lysis, the activation of complement 
results in the generation of many powerful biologically active substances. 

This chapter describes the complement system, the properties of the com- 
plement components and their biological relevance, and the complement 
fixation test. 


THE COMPLEMENT SYSTEM 

Nature has devised two pathways for the activation of complement, the 
so-called classical pathway and the alternative pathway. Although both 
pathways share some common components, they differ in the ways in which 
they are initiated. The classical pathway requires antigen-antibody com- 
plexes for initiation, while the alternative pathway does not. In the sections 
that follow, both pathways, their activation, and their products will be de- 
scribed. 


The Classical Complement Pathway 

The classical complement system involves the activation, in an orderly 
fashion, of nine major protein components designated as CI through C9. For 
several steps in the activation process, the product is an enzyme that catalyzes 
the subsequent step. This cascade provides amplification and activation of 
large amounts of complement by a relatively small initial signal. To safeguard 
against the system going awry, the series of reactions also provides several 
sites for regulation. 

The sequence of the classical complement pathway is given in Figure 8. 1 
and is discussed below. 

ACTIVATION OF CI. The first component to become activated is the CI 
complex, consisting of three proteins, Clq, Clr, and Cls, with molecular 
weights of approximately 400,000, 95,000, and 85,000 daltons, respectively. 
The complex is held together by calcium ions. 
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[2] 


INTR. 


nresen? at different concentrations can act independently * 

S "use of preparations containing mixed molecules secreted by HLGK 

«r HI K clones (Fig. 2) introduces further complications 

^ n;,Tnn analysis of labeled monoclonal antibod.es mixed with 

btn" Mother precipitin lines containing the same determinant on a drffc^ 

^ -SSS^pSK -onoclonal antibodies is a great asset but stau.d 
be used wUhTauUon Negative results with a monoclonal antibody do not 

St S ^ur .^gh recognWon of mor. ,han a single an,«emc 
. structural features in evolutionary related proteins. 

[2] r Production of Antisera with Small Doses of Immunogen: 
Multiple Intradermal Injections \ 

By Judith L. Vaitukaitis 

A wide variety of immunization techniques has been used to generate 
specife antisera in laboratory animals. Those techniques corporate a 
vS7of m ection routes, vehicles, and frequencies of inject ion into ^ap- 
l^riate laboratory animals. Moreover, the ^^J^Zx 
fefnave ranged from gram to milligram concentrations. With the advent 
&e sTphtsticated isolation techniques, as well as the capacity readily 
to Zhe^e Polypeptides, successful immunization with small amounts 
of tanW. ha! become imperative. Consequently, an approach to 


generate specific an 
crograms of immun< 
the use of small qua 
tions of antibody w= 
substance injected." 

Principle, Admir. 
gen intradermally o 
lymph nodes in the f 
antibody generation 

Reagents 
Buffer 

Immunogen: 2< 
charide, poly 
Freund's adjuv 
Dried, heat-kill« 

Immunization 

The water-in-oil 
immunogen is initia 
molarity to enhance 
tion. An equal volui 
plete or incomplete 
which contains per n 
be certain that the i: 
Mycobacterium is us 
torn of the vial. It 
heat-killed tubercle 
emulsion will conta 
Freund's incomplett 
quently, 5 mg of heai 
emulsion. It is impc 
tained. The aqueous 
on standing. We ha\ 
for 5-15 min or until 
stroked with a glass 
cannister containing 

1 J L. Vaitukaitis, J. B. P 

33, 988 (1971). 
* J- L. Vaitukaitis and G. 
' H. N. Eisen and G. W. 
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